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"The  application of electrical energy to the decomposition of alkaline 
chlorides, either for the production of chlorine, or alkali, or of both products, 
has been made the subject of many patents. The great majority of these 
processes have been stillborn, and even of those which were stimulated into 
vitality, the existence has been short and feeble. With a sounder knowledge 
of the conditions under which alone success is possible, the problem is once 
more attracting the attention of technologists, and the chemical world is 
watching, with great interest, the results of two or three electrolytic processes 
which are now being worked out on the large scale. One of these is the 
invention of our member, Mr. Hamilton Castner, and has been in practi- 
cally continuous operation for nearly twelve months, at the Aluminium Com- 
pany's works, at Oldbury. In Mr. Castner's process, the difficulties connected 
with the use of diaphragms, and the liability to recombination of the products 
to form hypochlorite, are obviated, whereby the destruction of the electrodes 
is prevented, and a much higher electrical efficiency is obtained. I am 
indebted to Mr. Castner for the following account of the method: The essen- 
tial feature of the process is the employment of a moving body of mercury, 
which coml)letely separates the products of electrolysis, and, by its move- 
ment, takes the place of a diaphragm, the sodium amalgam formed being 
decomposed as it is formed. The cell, which is divided into three compart- 
ments, is capable of being continuously rocked or tilted, so as to cause the 
mercury to flow fiom side to side. The two outside compartments contain 
the alkaline chloride solution and the carbon anodes, while the middle com- 
partment contains an iron cathode and the caustic solution. The solution of 
the chloride is continuously circulating through the outside compartments, 
wherein it is being electrolysed, and then returns to saturators, where it is 
re-charged with salt. The electric current, traversing the salt solution, liber- 
ates chlorine and forms sodium amalgam. The chlorine escapes from each 
ceil, through an aperture, into a collecting main, while the sodium amalgam, 
by the continuous back-and-forward tilting of the cell, passes to the center 
compartment, where it acts as an anode during the passage of the current, 
the sodium going into solution as caustic. A regulated quantity of water is 
admitted hourly to the center compartment of each cell, causing the pure 
solution of caustic to overflow through a discharge pipe into a large collect- 
ing pipe cmmecting all the cells. The cells are electrically connected in 
series, and are capable of being cut out or put into operation at will." 
FORCE REQUIRED IN DRIV ING AND PULLING CUT WIRE 
NAILS ~. 
l~,Y Pt~OFESSOR . C. CARPENTER. 
The experiments described show the force required to drive and start the 
nails, and also the relative work in each case. To obtain some figures which 
would give not only the maximum force, but also the work required both for 
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driving and pulling various nails, the writer had the following experiments con-  
ducted  in the laboratory of Sibley College. Nails of various kinds were forced 
into a piece of Southern pine, which was as nearly homogeneous as was possi- 
ble to obtain, by one of the heads of a testing machine, and the amount 
required at the end of each one-quarter inch of penetration was noted. The 
nails were driven within about one-quarter inch of their full length in each 
case. 
I n  pulling, they were drawn out by a species of forceps at tached to the  
testing machine, the force required being noted at each one-quarter inch. 
Diagrams were then drawn corresponding to the force exerted and the depth 
of penetration, the integration of these diagrams giving the total work either 
for driving or for drawing. Experiments were made on ten nails of each 
kind, and the averages taken to represent the work of any particular class. 
The general summary of the experiments is given in the following table, 
from which it will be noted: (1) That very much more force is required to dr ive  
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a cut nail a given distance than a wire nail. (2) That more force is required 
to start a cut nail generally than to drive it, and that it invariably starts much 
harder than a wire nail. (3) The work in inch-pounds per nail required in 
driving cut nails is much more than that in driving wire nails. (4) The work 
in inch-pounds in pulling cut nails is about equal, sometimes less and some- 
times greater, per nail, than that for pulling wire nails. (5) The maximum 
force per pound in driving or starting wire nails is more nearly equal to that 
of the cut nails than when estimated on the basis of that of a single nail, but 
it is still less. (6) The work, in foot-pounds, per pound of wire nails, re- 
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quired for driving is less than that required for the cut nail, and that for 
pulling is considerably more. (7) The relative efficiency which is here con- 
sidered as tl-,e ratio of the work of pulling to that of driving, is much higher 
for the wire nail than for the cut nail. 
In making experiments it was noticed that the cut nail bruised and broke 
the fibers of the wood, principally at the end of the nail, whereas, the wire 
nail simply crowded them apart, and probably did not move them much be- 
yond the point from which they would return by elastic force, and hence the 
nail would be grasped much stronger per unit of area of surface by the wood. 
Presenting less surface there would be, however, less resistance to starting. 
To see what the effect of change of form would be, a number  of ten- 
penny cut nails were sharpened on the point by grinding to an angle of about 
3 °° , so that the fibers in advance of the nail would be thrust aside, and not 
bruised and broken. This served to increase the holding power over the cut 
nail of ordinary shape about fifty per cent. in starting force and about thirty 
per cent. in work of resistance to pulling. 
The good result produced in sharpening the end is shown by some exper- 
iments made some years ago in the Sibley laboratories on the holding power 
of ordinary railroad spikes, as compared with a Walcott spike, which differed 
from the ordinary railroad spike in having a sharp end, and also in having 
two longitudinal grooves stamped into one side. 
Tables are presented which show the resistance to pull ing when driven 
five i~3ches ; the weight required to drive twenty-penny cut nails for each one- 
quarter inch of length ; weight required to pull twenty-penny cut nails each 
one-quarter inch in depth ; the same in regard to wire nails, and also table 
showing driving and pulling force for cut and wire nails of ten-, eight-and 
six-penny size. 
RAILROADS OF THE UNITED STATES IN 1894. 
2:))e, A':~,'Dzeerlz~ and ,l~linhz,c~ ~lo'/~a/ gives the following very satisfac- 
tory abstract of the condition and operations of the railroads of the United 
States from the Seventh Statistical Report of the Interstate Commerce Com- 
mission for the year ending June 3 o, 1894: 
tn the introduction to the report especial attention is called to the peculiar 
conditions affecting the operation of railways during the year covered by the 
report. (x) The report covers the last four months of the Columbian Expo- 
sition, during which time there was an increased passenger traffic. (2) It 
covers a period of widespread and unprecedented business depression. (3) 
At the close of the year, I92 roads, operating upwards of 42,o0o miles ot 
line and representing about one-fourth of the total railway capitalization, 
were in the hands of receivers. The effect of these conditions is apparent 
in nearly' all of the figures presented. 
The total railway mileage in the United States on June 3 o, I894, was 
~78,7o8, an increase during the 3,ear of 2,247 miles. The increase dur ingthe 
previous 3'ear was 4,897 miles. The total number  of railway employc~s was 
779.6o8, a decrease, as compared with the number on June 3o, 1893, of 
93.994, or lo 76 per cent. 
